The Maltese Islands lie in the middle of the tsunamigenic Mediterranean domain, around whose 9 margins and islands evidence of historic tsunami landfall has been increasingly recognized in recent 10 years. Critical review of historical evidence of events in 1693 and 1908 indicates extremely modest 11 tsunami impacts. In marked contrast, though, recently discovered geomorphological evidence 12 summarized herein suggests that Malta's coastlines have been overwashed up to elevations of >20 m 13 asl by an exceptional event. A new perspective is provided by a review of the central Mediterranean 14
scientific interpretation based on information on hydrographic charts. From the shoreline at Xlendi 124 an enclosed, elongated (>0.5 km) bay of shallow depth extends seaward beyond the Ras il Badja 125
Point at its entrance, where the depth is still a modest 4 m. It is reasonable, therefore, to suggest 126 that a drawdown to -4 m may have taken place, implying a withdrawal of upwards of 0.5 km prior to 127 the tsunami arrival. This interpretation would appear to place a reasonable constraint on the far less 128 plausible claim of the one mile withdrawal prior to the tsunami advance. 129
Third, much depends on the quality of the translation. At the detailed level, translation of individual 130 words may affect the sense of the text and there is no guarantee that a particular word has retained 131 an unchanged meaning over a period of 300 years. Translation of the phrase describing the advance 132 of the tsunami wave itself, 'con grande impeto e mormorio', is a case in point: 'Impeto' may 133 reasonably be translated as force; 'mormorio' is more catholic in its implications, depending on 134 context, and to avoid unnecessary and possibly subjective assumptions, we prefer the more general 135 sense offered by the word 'noise'. The significance of this point lies in its influence on and potential 136 value in assessing tsunami magnitude according to subjective scales such as those of Ambraseys 137 (1962) and Iida et al. (1967) . 138
Some reasonable inferences, however, can be made from these interpretations. There is no 139 mention of damage and, probably of greater significance, no mention of fatalities. The latter would 140 surely have been reported had any been caused by this event, especially in a scientifically primitive 141 era when such catastrophes were likely to be interpreted as representing the wrath of God. On a 142 very gently shelving inshore seabed, a withdrawal of 0.5 km (startling though it may have appeared 143 to a population of very limited education and experience) is not particularly abnormal as 144 meteorologically induced seiches occur in this area. In terms of current scales of tsunami magnitudegreatest loss of life in recorded earthquake history at that time. Its effects were felt over a radius of 156 200 km from its epicentre. The associated tsunami made landfalls along 100 km of the Sicilian coast 157 and 38 km of that of Calabria with observed maximum run-ups of 11.7 m and 9.7 m, respectively 158 (Omori 1909; Platania 1909 In summary, the two tsunami landfalls recorded within more than 300 years of recent Maltese 222 history were consequent upon major seismic events in nearby Sicily, but while each was responsible 223
for an estimated >60,000 human fatalities in their source localities, their impact on Malta was 224 minimal with apparently no human fatalities. Most notably, the legacy of this cumulative experience 225 of local tsunami landfalls would not appear conducive to a belief in a significant tsunami hazard to 226 the Maltese archipelago. 227 228
Geomorphological evidence of tsunami in Malta 229
The field evidence for historic extreme wave events in the Maltese islands is concentrated along the 230 east coast, clearly indicating wave attack from that direction (Mottershead et al. 2014 (Mottershead et al. , 2015 . This is 231 not to suggest that such events are exclusive to the east but rather it offers topographies that act as creates it. At the point of landfall on a coastline its height may be magnified up to tenfold by the 240 characteristics of local bathymetry and topography. A coastline will therefore consist of two zones; a 241 lower zone, which receives run-up from both storm and weak tsunami events, and a higher zone 242 beyond the reach of storm wave run-up, which is inundated only by strong tsunami waves. In the 243 former case, both storm and tsunami sediments may accumulate together to form a composite 244 deposit, whereas the latter zone captures and retains only tsunami sediments. 245
Extreme waves, including tsunami, may leave a wide range of both erosional and depositional 246 signatures as evidence of their visitation to a coastline. Depositional signatures may take the form of 247 fine grained sediments deposited in the calm waters of coastal lagoons or estuaries to form sediment 248 sequences susceptible to study by coring or trenching. On exposed terrestrial surfaces coarser 249 material of nearshore origin such as sand, gravel and boulders may be swept ashore to form spreads 250 and in some cases landforms of measurable relief such as ridges and berms. 251
The range of extreme wave depositional landforms observed across sites widely distributed along the 252 east coast of Malta is shown in Table 2 and forms also present along the east coast, as shown in Table 3 . The majority of these forms have 262 been described by Bryant & Young (1996) and further defined within the Maltese context by 263 be linked to the occurrence inland of the bay of a sand sheet terminating in arcuate berms. This is 286 interpreted as being deposited by the flow which entered the bay and ran up the valley to an 287 elevation of 14 m inland of the bay. 288
In these ways the patterns of erosional and depositional signatures reflect the interaction between 289 the assailing wave and the terrain over which it flowed. updating of data following more extensive searching at two sites). 320
Hydrodynamic considerations can also be applied both to processes of boulder detachment and 321 transportation. These permit the identification of thresholds of force required for the removal of 322 clasts in terms of the height of wave required to do so, whether storm or tsunami. In this way 323 discrimination is possible as to whether a storm wave of plausible height within the Mediterranean 324 context would be capable of removing an observed boulder of specific size from its seating on or 325 within a rock platform surface. If that boulder lies above the maximum storm wave threshold, then a 326 more powerful wave must then be responsible, pointing to the conclusion that it was likely to be a 327 tsunami wave. Applying the models of Nandasena et al. Nonetheless, these studies document regional (near-field) and not basin-wide events. In the case of 452 the Messina 1908 event, it was estimated that seismic shaking caused several large submarine 453 landslides that contributed significantly to the tsunami that was generated (Polonia et al. 2016b) . 
